Background: An estimated 282 women die for every 100,000 live births in Myanmar, most due to preventable causes. Auxiliary Midwives (AMWs) in Myanmar are responsible for providing a package of care during pregnancy and childbirth to women in rural hard to reach areas where skilled birth attendants (Midwives) are not accessible. This study aims to examine the role of AMWs in Myanmar and to assess the current practices of three proposed essential maternal interventions (oral supplement distribution to pregnant women; administration of misoprostol to prevent postpartum haemorrhage; management of puerperal sepsis with oral antibiotics) in order to facilitate a formal integration of these tasks to AMWs in Myanmar. Methods: A mixed methods study was conducted in Magwe Region, Myanmar involving a survey of 262 AMWs, complemented by 15 focus group discussions with midwives (MWs), AMWs, mothers and community members, and 10 key informant interviews with health care providers at different levels within the health care system. Results: According to current government policy, AMWs are responsible for identifying pregnant women, screening for danger signs and facilitating early referral, provision of counselling on nutrition and birth preparedness for women in hard-to-reach areas. AMWs also assist at normal deliveries and help MWs provide immunization services. In practice, they also provide oral supplements to pregnant women (84%), provide antibiotics to mothers during the puerperium (43%), and provide misoprostol to prevent postpartum haemorrhage (41%). The current practices of AMWs demonstrate the potential for task shifting on selected essential maternal interventions. However, to integrate these interventions into formal practice they must be complemented with appropriate training, clear guidelines on drug use, systematic recording and reporting, supportive monitoring and supervision and a clear political commitment towards task shifting. Conclusion: With the current national government's commitment towards one AMW in one village, this study highlights the potential for shifting specific maternal lifesaving tasks to AMWs.
Background
Health workforce shortages are a major contributor to maternal and newborn morbidity and mortality. [1] According to the 2014 census, Myanmar's maternal mortality ratio was 282 per 100,000 live births with wide variation between urban and rural areas [2] . In Myanmar, there are 14 health care providers per 10,000 persons with the necessary midwifery skills (doctors, nurses and midwives) [3] . This is well below the World Health Organization (WHO) recommendation of at least 23 per 10,000 to achieve 80% coverage for skilled health care worker attendance during deliveries [3, 4] .
To address the gap in human resources for health, task shifting has been identified as a promising strategy by WHO to optimize health worker roles to improve access to key maternal and newborn interventions. Task shifting "is a process whereby specific tasks are moved, where appropriate, to health workers with shorter training and fewer qualifications" [1, 5] . Globally, auxiliary health workers such as Myanmar's Auxiliary Midwives (AMWs) are increasingly becoming providers of health services in low and middle income countries and the services they provide have reduced childhood undernutrition, expanded access to family-planning services and improved maternal and child health [6, 7] .
In Myanmar, midwives (MWs) are the primary level health workers within the government health system providing maternal and child health care at the community level. However, MWs are not able to cover all rural villages, where 70% of the population resides [8] . To support MWs to care for mothers and children in hard to reach areas, AMWs are trained and organized by the government [9, 10] . AMWs are unpaid voluntary health workers and have been the largest community level frontline workers serving the mothers and children in rural remote villages since the program commenced in 1978 [11] .
The Myanmar Ministry of Health and Sports is in the process of developing an essential package of health services for townships (basic health care infrastructure) that will be covered under universal health coverage. With the commitment of the Myanmar's government to investing in rural development and the health workforce skill mix, a policy was developed in 2013 of having an AMW in every village of Myanmar [3, 9] . Nationally, there are currently over 30,000 AMWs serving the country, which has a population of around 51.4 million [9, 12] .
According to the WHO task-shifting recommendations, the competencies of auxiliary nurse midwife/auxiliary midwife should encompass 10 tasks as outlined in Table 1 . Although the definition which includes secondary level of education and a period of on-the-job training for AMWs is similar to WHO's, AMWs in Myanmar are allowed to conduct only three of the identified tasks. Tasks which involve injection practices are proscribed for AMWs by Ministry of Health and Sports [13] . Within the allowable competencies, three maternal interventions [oral supplementation to pregnant women, oral antibiotics to treat puerperal sepsis, providing misoprostol for prevention of postpartum haemorrhage (PPH)]were identified for future task shifting by stakeholders (health administrators, policymakers, NonGovernment Organizations, professional associations, frontline healthcare providers and researchers) involved in the GREAT (Guideline-driven, Research priorities, Evidence synthesis, Application of evidence, and Transfer of knowledge) network research activity which was carried out in 2014 [14] . However, prior to adding selected tasks to the current work role of AMWs it is important to investigate the current context and understand the practices and perception of the community level actors. The objective of this study is to examine the role of AMWs in Myanmar and to assess the current practices of the three proposed interventions which are not allowed in written policy for the AMWs. We focus on a hard-to-reach area and assess the feasibility of formally integrating these three tasks within AMWs work practices to optimizing their role for maternal health care.
Methods

Study setting
Myanmar has critical resource constraints and faces a major gap in access to, and coverage of, health services in many regions of the country. Magwe region in central Myanmar with a population of 3.9 million was purposively selected based on its highest reported national maternal mortality ratio (344 per 100,000 live births) [2] . The region contains a number of hard-to-reach populations and in rural remote areas; most births take place at home. Three townships in Magwe region (Gangaw, Ngape and Seitphyu) were selected for the quantitative survey to represent the geographical diversity of the region and Ngape township was chosen for the qualitative study as the township has a high rate of births with AMWs compared to other townships in the region.
Study methodology
A mixed methods study design was applied and two previous publications have also reported on the qualitative and quantitative methodology separately [15, 16] . For the qualitative data collection, focus group discussions (FGDs) and key informant interviews (KIIs) were conducted using an interview guide to explore the role of AMWs, attitudes and perception towards AMWs, expectation of the services provided by AMWs and task shifting possibilities. A review of the current manual and micro plan (national plan with detail calculation of how many AMWs would be needed in each state and division, how much cost is needed to train each AMW) for AMWs was conducted. Subsequently, a cross sectional survey of AMWs was carried out using an interviewer administered pre-tested questionnaire, which included the practice of antenatal, birth, postnatal and newborn care practices of AMWs. Results relating to determinants of knowledge of critical danger signs and practices around the time of child birth have been reported in a separate article in which practice of Misoprostol has been mentioned in brief already [16] .
Sampling and recruitment
Purposive sampling was used to collect the qualitative data. A total of ten key informants (three national, two district and three township level health planners and implementers, and two from the Three Millennium Development Goal Fund (3MDG) who were involved in maternal and child health program implementation) were interviewed. Fifteen FGDs (two with MWs, five with AMWs, four with community members and four with mothers with children under the age of 3 years) were conducted.
For the quantitative survey, a list of practicing AMWs was obtained from the township health departments and checked through discussions with the township medical officers. All practicing AMWs in the three townships were contacted for interviews.
All the interviews were conducted in Myanmar language after obtaining written informed consent including an explanation of the study objectives and the intended use of information. Participation was voluntary. Interviews were conducted at a convenient location and the participants were reimbursed with the actual cost of travel to the place of interview and provided a daily allowance to cover meal costs (3000 kyats, equivalent to US$2.5). Confidentiality was maintained throughout the study. Four research assistants led by an experienced researcher conducted the interviews after a three-day training of the research methods and the study objectives. Data collection was done from July 2015 to June 2016.
Data management and analysis
Quantitative data were checked for consistency and double data entry was done using the software Epi Data version 3.1. Data were analysed using STATA version 13.1. Binary and categorical variables were summarized by proportions and tabulations. For the qualitative data, all the transcripts were read and reread by the principle author in Myanmar language and all the translated versions of the transcripts were read and reread by the other coders. Transcripts of FGDs were translated into English before coding, while remaining data were coded in Myanmar language using ATLAS ti software. Two data coders coded the transcripts. Reliability coding was set at 80% agreement and the inter-coder reliability was found to be over 80%. The analysis was both inductive and deductive and relevant themes were categorized under the three main themes: perception of the role of AMWs, potential for task shifting responsibility and feasibility of integrating new interventions into the current health system. Quotations were used to support the study findings and to enhance understanding of the local context. Data integration and triangulation was done at the interpretation phase of the study using both quantitative and qualitative data.
Results
Background characteristics of respondents
A total of 123 people participated in ten key informant interviews and 15 focus group discussions, comprising 15 MWs, 33 AMWs, 29 mothers and 36 community members. The FGDs comprised of 44 (35 women and 9 men) from the hard to reach villages and 69 (61 women and 8 men) from the non-hard to reach villages.
A total of 262 AMWs participated in the quantitative questionnaire survey out of 308 invited to participate (85%). Reasons for non-participation included having a young child at home and poor weather preventing travel. In the very hard to reach villages, 77% of the invited AMWs participated. The majority (82%) of AMWs lived in the villages where they were born (native village). The mean age of AMWs was 32 years and mean duration of working as an AMW was 10 years.
AMWs current role and responsibility
A review of the current AMWs manual [13] showed that AMWs were mainly responsible to identify pregnant women and make sure that the women are connected with the MWs for four antenatal check-ups including two tetanus toxoid injections. Their main responsibility during pregnancy is to counsel women on healthy eating, danger signs during pregnancy birth preparedness counselling, and early initiation of breast feeding. They are allowed to conduct normal home deliveries, postnatal care and newborn care. They are expected to detect danger signs and promote early referral of women to the MWs, giving first aid care before referral. AMWs conduct health education sessions to the community on nutrition and other locally endemic diseases. Currently they are not allowed to prescribe any medication to pregnant women. They are also responsible for recording and reporting of pregnant women and other cases of disease to the local health authorities (see Table 2 ).
Perception of the role of AMWs
The perception of AMWs by the community and health care providers was positive in the study township and they were considered as the main mediators between the community and health care system. All levels of key informants stated that AMWs are essential health care providers serving the community with not only maternal and child health care but also with other health related activities including disease control and environmental sanitation. Health care providers also mentioned that without the existence of AMWs in hard-to-reach areas where MWs are unavailable, the mothers and children would be in the hands of traditional birth attendants and quacks. MWs in the focus group discussions stated that AMWs were a real helping hand for them because they were able to identify pregnant women in the villages and were able to understand the social background and local language of the women in their care.
"If they (AMW) do not exist, patients do not have anyone to rely on especially in the hilly villages. You see when a mother gets in trouble during her pregnancy and if AMWs do not exist and we are out of town, there will be lots of problems" (MW FGD hard-to-reach) Mothers in the FGDs mentioned that AMWs were the first health care provider they notified of their pregnancy as she is always available. Regular home visits and counselling by AMWs also enhanced the early identification of at risk pregnancies and timely referral. AMWs were also considered as community mobilizers for immunization who make • AMW should provide health education to pregnant and lactating women to promote healthy eating and prevention of locally endemic diseases to the community in the village.
• To encourage all pregnant mother to prepare thoroughly for delivery with a comprehensive birth plan
• AMW conducts home deliveries, postnatal care and new born care. Must be able to refer high risk cases of mothers and the newborns defined in the AMW manual to the hospital in timely manner
• AMW should provide support to infants through education to mothers on breast feeding practices such as exclusive breast feeding (for 6 months) and start of supplementary feeding at the age of 6 months.
• Monitor the growth and nutritional status of infants and under five children on a regular basis
• Must provide first aid care in the capacity of her skill and must be able to refer needed cases to the hospital an inclusive list of who is to be immunized. In the hard to reach areas, MWs rely on the AMWs.
"Well….when they find out new pregnant women, they tell us, I give the pregnant woman antenatal care. They can tell us immediately because they are always around in the village regularly, so, they can get information easily and quickly. They help us when we do health talk sessions and measure babies' weight. Moreover, they call anyone who needs to receive service and they make sure no one misses." (MW FGD non hard-to-reach)
AMWs also conduct normal deliveries in villages where MWs are not present. They are also willing to assist MWs when they conduct deliveries. Post-natal care and psychological support are usually given by AMWs and appreciated by women and their families. AMWs mentioned that serving the community and assisting women in delivery was satisfying. Although they mentioned their role as important, they also expressed their difficulty and devastation of being a voluntary worker without any incentives and payment.
"We are a common slave for the villagers and the health staff. We don't have days and nights and whenever there is an emergency they (villagers and health care providers) remember to call us. Sometime we had to come with our own expanse and eat from out of pocket. No one pays us a penny" (AMW FGD hard-to-reach)
Potential for task shifting responsibilities
MWs in the study mentioned that they had shared some of their practices with AMWs. The main activities MWs shared to AMWs were providing pregnant women with vitamin supplementation (ferrous sulphate, folic acid, vitamin B1 and vitamin A); providing misoprostol for prevention of PPH; and giving antibiotics such as metronidazole and amoxicillin to treat fever and puerperal sepsis. However, all these activities were done on an ad hoc basis with no regulatory processes. MWs mentioned that these task shifting activities were done due to conditional circumstances and the needs of the community. Geographical distance and the relationship between the AMWs and the MWs were articulated as reasons for task shifting. AMWs that live geographically far away and have a better relationship with the MWs were more likely to be distributing drugs to pregnant mothers compared to those who lived close and were not in a good relationship.
"For those AMWs in far mountain villages who listen to us, we teach them how to use and what amount should be given for what kind of drugs. We tell them how much should be given for adult and for children. We thoroughly tell them" (MW FGD hard-to-reach) Quantitative findings also showed that AMWs were providing the three proposed interventions in practice: oral supplementation (84%), oral antibiotics to treat puerperal sepsis (43%) and misoprostol to prevent postpartum haemorrhage (41%). It was observed that oral supplementation was the most commonly performed task. This was explained in the qualitative findings by AMWs that oral supplementations were more freely available compared to the antibiotics and misoprostol. Health care providers mentioned that, ferrous sulphate, folic acid and vitamin B1 and A were regularly supplied by the government. AMWs in the FGD described, "MW usually asks the number of pregnant women. We provide the number and MW gives the medicine (Ferrous sulphate and folic acid) monthly"
The use of antibiotics for various purposes such as fever, flu and cough was a common practice by both the AMWs and the MWs. The most widely used antibiotics during the puerperal period were amoxicillin and metronidazole. Further exploration was made regarding the dosage of use, and it was mentioned that AMWs were instructed by the MWs to give an adult a dose of 500 mg 3 times per day for amoxicillin and 200 mg 3 times per day for 3 to 5 days for metronidazole. Some MWs mentioned that they use their mobile phones to instruct AMWs on how to treat. The main sources of the drugs were from the MWs and local drug shops. AMWs in the study mentioned that antibiotics can be freely purchased from the local drug stores without need for prescription. A few AMWs in the FGDs mentioned that, "we usually buy the drugs from the drug store in town and sometime MWs share their drugs if they get a lot from the township" (AMW FGD hard-to-reach) Township level health care providers said that the use of misoprostol to prevent postpartum haemorrhage was introduced around 2012 in the study townships and many of the MWs in the study articulated that they have instructed and shared their misoprostol to AMWs especially those in hard to reach remote villages. The most common dosage of misoprostol by AMWs was two tablets (totalling 400 micrograms) immediately after the birth of the baby. The detailed description of the perception and use of misoprostol by AMWs have been described in an earlier paper [15] .
MWs mentioned that with thorough explanation and guidance, they could assure that AMWs would be able to distribute the drugs to mothers safely. AMWs were also confident and willing to take on the assigned role if it was given with proper training and guidance. The potential feasibility of the task shifting activities from the qualitative interviews is outlined in Table 3 .
The attitude to task shifting was positive by all key informants interviewed. Although many limited the scope of services to oral drugs as most of the health care providers in the study knew that changing the injection drug policy will not be easy and will take time. A district level key informant stated "As long as it is not an injection, I think any form of oral drugs like vitamins and antibiotics will be ok. However, we need to train them[AMWs] on how to use the drugs with clear guidelines. Is life saving and it can be given to them safely."
Feasibility of integrating new interventions into the current health system
Guidelines on use and availability of drugs Key informants and MWs raised concerns regarding the instructions and guidelines for use of drugs by AMWs. They mentioned that there are no official guidelines and instructions on use of drugs by either AMWs or MWs. Since there are no guidelines, local townships practices vary according to the availability of the drugs and informal instructions given by individual projects.
They also mentioned the availability and consistent supply of drugs required for task shifting. Currently, there is ample supply of drugs due to the government supply in 2015 and the 3MDG program, however MWs stated that regular and consistent supply of drugs will be needed for sustainability and effective task shifting. For the AMWs, the supply of drugs [such as ferrous sulphate, folic acid, B1, misoprostol and antibiotics (amoxicillin and metronidazole)] was currently given by the MWs but the supply is inconsistent. There is neither systematic supply chain mechanism for the AMWs nor any recording of drugs given which was articulated as a barrier to potential task shifting.
"We (MWs) just give the drugs when we have it and when we don't we cannot give it, they (AMWs) also get the drugs direct from the NGO working in the area, sometime" (MW FGD non hard-to-reach)
Inconsistent MW availability
Key informants mentioned that task shifting of the proposed interventions was feasible in places where there is inconsistent availability of MWs. Although MWs are assigned to hard to reach villages where there is a sub rural health centre, they rarely live in the assigned villages due to transportation and socioeconomic difficulties. This inconsistent MW availability was also articulated by the mothers and community members in the FGDs. In one hard to reach village the MW had been absent throughout her assigned period. MWs also expressed their difficulties of staying in hard to reach villages due to challenging transportation, language barriers, poor living conditions and cost of living.
"If you are not a native, the very first problem is language. We can't live because their life styles are not the same….quite frankly, one who is not local will only stay for 15 days in an assigned area while local stays because the local one doesn't need to return home" (MW FGD hard-to-reach)
Supervision and monitoring issues
All levels of health care providers pointed out that current supervision and monitoring systems for AMWs were weak. Apart from MWs meeting with AMWs during the monthly immunization sessions, there was no regular planned supervision or monitoring visits. Lack of support for travel was identified as the major barrier by MWs for supervision. Some of the AMWs mentioned that no government health staff had ever visited their villages. Many of the MWs mentioned that although they realize the importance of supervision and monitoring, there is no support mechanism currently available to solve the problem.
"No one from the health department has ever been to my village because it is very far and it takes me about 9 hours to get here but for you it may take the whole day" (AMW FGD hard-to-reach)
Training gaps
Many key informants and AMWs in the study talked about the need for proper training if the new practices were to be implemented as there is no standard guideline on how to use the drug and dosage in the current training manual. Key informants also raised concerns regarding the current training materials and methods of training stating they were too theoretical and that the current AMWs' manual resembles a text book rather than a training curriculum. There is no Training of trainers for AMWs at the national level. In regard to training for potential task shifting interventions, respondents emphasised practical training with hands on exercises.
"For the AMW, we must have a specific curriculum for the training and all the oral drugs usage needs to be in the guideline, it should be standardized from the Table 3 Responses from FGDs with mothers, community, AMWs and MWs for specific interventions 
Discussion
The findings from this study highlight that AMWs in Myanmar are already demonstrating their capacity to provide selected maternal health interventions. Despite the absence of policy endorsement there is a local acceptance by MWs who facilitate AMWs to provide drugs to mothers in hard to reach areas. The current role of AMWs, as intermediaries between the community and the health system and their accepted place in antenatal care, childbirth and postnatal care translates to broad acceptability for giving oral medications to women during pregnancy and at the time of child birth. Another factor in favour of task shifting is the inconsistent availability of the MWs in geographically hard to reach villages. Although the Ministry of Health and Sports recognises that more MWs are needed, there are still limitations to filling the gap [3] . Other studies have also shown that skilled health care providers are not available in the assigned health posts due to financial and transport difficulties, socioeconomic hardship, available schooling and geographical location [17] . Generally, AMWs in geographical locations where there are no MWs and no support system were more in favour of task shifting [15, 18] . Task shifting to alternative cadres for maternal and child health has been emphasized as an important strategy in countries where there is geographical inaccessibility and limited availability of skilled care attendants [19] [20] [21] .
Other country experiences demonstrate that administration of medications by community based health workers has reduced childhood and maternal morbidity and mortality [22] [23] [24] . Trained community volunteers in Nepal were able to provide misoprostol to women in the community and uterotonic protection for deliveries rose from 11.6% to 74.2% with largest gain to reach the poor, the illiterate and women from remote areas [25] . A study in Pakistan using Trained Traditional Birth Attendants with monitoring supported by Lady Health Visitors and Community Health Nurses, to administer 600 microgram of misoprostol to women with postpartum haemorrhage has reduced maternal mortality by 24% [26] . However, these studies also recommended the importance of training and supportive supervision as a necessity in success [22, 25, 26] .
In our study task shifting was already occurring in the study townships. Although such informal task shifting has been suggested as an initial path to task shifting, informal task shifting without having an explicit policy has raised concerns by health care workers and policy makers regarding unclear role and responsibilities of health workers [27] [28] [29] . Without the protection of a formalized policy and guidelines in practice, task shifting may pose a threat to the safety and performance of AMWs.
In other reviews of task shifting programs recommendations include conducting a detailed task analysis of both the work of those to whom tasks will be shifted and the work of those from who tasks will be relieved, to ensure that the task shifting does not create a different system bottlenecks [29, 30] . Although this study reviewed the tasks provided by AMWs, the study was limited to this cadre only without a comprehensive review of tasks performed by MWs. A task analysis of existing community level providers for maternal and child health care is recommended for the effective implementation of the task shifting interventions [30, 31] . Also task analysis provides the opportunity to revisit the current voluntary status as the increasing complexity of tasks expected of AMWs may not be consistent with a voluntary status. Thus incentives and funding mechanism for AMWs need to be considered in future policy options.
Despite task shifting being a practicable option for human resource shortage, reports of concerns regarding quality, safety and sustainability have been documented from experiences of task shifting in HIV/AIDS in subSaharan Africa [32, 33] . Lessons learnt from barriers and enablers to effective implementation of the guidelines has pointed out that without evidence-based health policies to support implementation along with health system level factor readiness it will be hard to effectively implement task shifting initiatives [34] .
Although there is an AMW manual [13] , many of the health care providers in the study mentioned that no training curriculum for both trainers and trainees regarding AMWs existed. Reviews have pointed out that without appropriate training resources (curriculum, trainers and training materials) and appropriate skills building, task shifting may place the low level health worker and their supervisors at risk of malpractice [31] . In eastern Myanmar, task shifting to promote basic health service delivery among internally displaced people in ethnic health program service areas showed success through reorganizing and training the workforce with a rigorous and up-to-date curriculum for the Ethnic health organizations and community based health organizations [35] . According to the new National Health Plan, the government is committed to ongoing capacity building: "Ensuring that all Voluntary Based Health Workers, including CHWs and AMWs, are confident to take on the duties assigned to them is critical to their effectiveness. Sufficient skill-based training and consistent support and supervision from Basic Health Staff will be required -this requires resources to support and it needs to be taken into account for the uptake and delivery of interventions" [36] .
Strengths and limitations of the study
We employed a mixed method approach which enriched the study in two ways. First, the qualitative study helped us to understand the potential for task shifting three interventions to AMWs from both community and providers' perspectives. The feasibility of the tasks was confirmed by the quantitative study where we documented the frequency with which these tasks were already being performed by AMWs. However, the study townships were purposefully selected based on their hard-to-reach characteristics and findings may not be representative of the perspectives of equivalent stakeholders in other regions, limiting generalizability of our findings.
Conclusions
Our study brings light to the Myanmar context in considering the potential for training and task shifting the oral administration of essential maternal interventions at community level to AMWs. The necessary enabling factors that are described above include supportive supervision, clear drug usage guidance and procurement and policy commitment to task shifting. As the Ministry of Health and Sports is committed to increasing the number of AMWs in every village of the country for reaching equitable care to mothers and newborn, optimizing the role of AMWs through task shifting effective interventions on maternal and child health should be considered.
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